Utility-Based Quality of Life of Overweight and Obese Adolescents  by Keating, Catherine L. et al.
a
A
q
h
s
s
t
t
h
c
R
2
m
o
b
c
e
i
e
i
V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 7 5 2 – 7 5 8
avai lable at www.sc iencedirect .com
journal homepage: www.elsevier .com/ locate / jva lUtility-Based Quality of Life of Overweight and Obese Adolescents
Catherine L. Keating, MPH1,*, Marjory L. Moodie, DrPH1, Jeff Richardson, PhD2, Boyd A. Swinburn, MD3
1Deakin Health Economics, Deakin University, Melbourne, Victoria, Australia; 2Centre for Health Economics, Monash University, Melbourne, Victoria,
Australia; 3WHO Collaborating Centre for Obesity Prevention, Deakin University, Melbourne, Victoria, AustraliaA B S T R A C Th
w
s
h
w
a
a
0
w
r
o
K
CObjective: To explore the relationship between overweight/obesity
and utility in adolescents. Methods: Data were collected from 2890
dolescents attending 13 secondary schools in the state of Victoria,
ustralia. The Assessment of Quality of Life 6-Dimension (AQoL-6D)
uestionnaire was used to measure individual utility. Adolescent’s
eight and weight were measured and weight status categories as-
igned according to the World Health Organization adolescent growth
tandards. Multivariate linear regression analyses were undertaken for
he whole population and subpopulations of boys and girls to estimate
he mean differences in utility scores between 1) overweight and
ealthy weight and 2) obese and healthy weight adolescents, while
ontrolling for demographic and socioeconomic status variables.
esults: The mean age of adolescents was 14.6 years, 56.2% were boys,
2.2% were overweight, and 9.4% were obese. The mean utility of O
onom
al So
doi:10.1016/j.jval.2011.02.1181ealthy weight adolescents was 0.860. After adjustments, the over-
eight and obese groups reported significantly lower mean utility
cores (differences: 0.018 and 0.059, respectively, relative to the
ealthy weight group). This can be interpreted as equivalent to a stated
illingness to sacrifice 1.8% and 5.9% of a life in perfect health or 2.3%
nd 6.8% of a life at healthy weight. A significant utility difference
ssociated with overweight was only experienced by girls (0.039, P 
.003). Both sexes experienced significant utility differences associated
ith obesity, but the magnitude was double for girls (0.084, P 0.001)
elative to boys (0.041, P 0.022). Conclusion: Utility is lower among
verweight and more so among obese adolescents.
eywords: adolescents, obese, overweight, utility.
opyright © 2011, International Society for Pharmacoeconomics and
utcomes Research (ISPOR). Published by Elsevier Inc.Background
Obesity is emerging as the most important preventable risk factor for
morbidity and mortality in many high-income countries [1]. Govern-
ent policymakers must make decisions regarding the optimal mix
f interventions to tackle obesity in the context of their health-care
udgets and the evolving evidence base. Many countries already use
ost-effectiveness analysis (CEA) approaches to compare the cost-
ffectiveness of single or multiple [2] interventions.
Some authorities have indicated their preference for a special-
zed stream of CEAs known as cost-utility analyses (CUAs); for
xample, the US Public Health Service Panel on Cost-Effectiveness
n Health and Medicine [3], the UK National Institute for Health
and Clinical Excellence [4], the Canadian Common Drug Review [5],
and the Australian Pharmaceutical and Medical Service Advisory
Committees [6]. CUA compares the costs and benefits of alternative
interventions with the benefits expressed as quality-adjusted life-
years (QALYs). QALYs are an outcome measure that combines the
duration and quality of survival and can therefore be used to com-
pare interventions targeting diverse disease areas. QALYs are usually
calculated as the utility index for a particular health state multiplied
by the length of time (in years) spent in that state [7].
Utility indexes are often elicited through multiattribute utility
(MAU) instruments. These are similar to general health profile
(GHP) instruments because they include questions relating to mul-
* Address correspondence to: Catherine Keating, Deakin Health Ec
3125, Australia.
E-mail: catherine.keating@deakin.edu.au.
1098-3015/$36.00 – see front matter Copyright © 2011, Internation
Published by Elsevier Inc.tiple dimensions of health-related quality of life (QoL). MAU in-
struments differ from GHPs because their scoring takes into ac-
count the relative importance of each area of QoL as judged by a
reference population. Utility indexes are scored between 0.00 and
1.00 (worst to best). A utility loss of 0.05 can be interpreted as
meaning that to avoid the poorer health state, an individual would
be willing to forgo 5% of a life expectancy in the best health state,
i.e., U  1.00 [8]. Similarly, a 5% reduction in utility from one state
(e.g., healthy weight) to a second (e.g., obesity) is interpretable as a
willingness to give up 5% of remaining life expectancy at healthy
weight to avoid being obese.
Four published studies have assessed the relationship between
excess weight and utility in population samples [9–12]. These are
summarized in Table 1. Half of the studies controlled for obesity-
related morbidity, and therefore reported utility scores captured only
the impacts of obesity per se, not obesity-related morbidity. Each
study reported a significant reduction in utility (range 3.2–5.0%) asso-
ciated with obesity (excludes studies targeting morbid obesity). Re-
sults were less consistent for the relationship between overweight
and utility; most studies did not find a significant difference in utility.
All these studies, however, were based on self-reported measures of
height and weight, which have been reported as unreliable [13]. Ad-
ditionally, all the studies were limited to adult populations.
This study analyzed utility and anthropometry data for adoles-
cents participating in the Australian arm of the Pacific Obesity
Prevention in Communities (OPIC) Project [14]. To our knowledge,
ics, Deakin University, 221 Burwood Highway, Burwood, Victoria
ciety for Pharmacoeconomics and Outcomes Research (ISPOR).
Table 1 – Previous studies assessing the relationship between overweight/obesity and utility: population samples.
Study
(chronological)
Methods Results
Study sample Height and
weight
data
MAU
instrument(s)
Comorbidities
controlled for
Impact of
overweight*
Impact of obesity* Sex impacts*
Trakas et al.,
2001, Canada
N  38,151; age range
20-64 years
Self-reported HUI-III None Not significant Significant mean utility
loss; 4% for morbidly
obese
Utility losses significant for
both sexes but greater in
females (mean utility
loss for morbid obesity:
females. 6%; males: 2%).
Jia and Lubetkin,
2005, USA
N  13,646 adults,
age range
unspecified
Self-reported EuroQol EQ-
5D and EQ-
VAS
Asthma, hypertension,
diabetes, heart disease,
stroke, emphysema
Significant mean utility
losses on 1/2
measures; 1.3%
according to the EQ-
5D
Significant mean utility
loss on both
measures; 3.3% for
BMI 30–35 and 7.3%
for BMI 35 (EQ-5D)
and 3.2% for BMI 30–
35, 4.8% for BMI 35
and (EQ-VAS)
Not reported
Kortt and Clarke,
2005,
Australia
N  12,767, age range
18–79 years
Self-reported SF-6D None for primary analysis.
Secondary analysis:
diabetes, coronary heart
disease,
musculoskeletal
disorders, depression
and cancer
Not reported Not reported For males (females), the
marginal effect of a one-
unit increase in BMI was
associated with a 0.0024
(0.0034) decrement in
utility
Sach et al., 2007,
UK
N  1612, age range
45–99 years
Self-reported EQ-5D, EQ-
VAS and
SF-6D
Back pain, hip pain, knee
pain, heart disease,
stroke, asthma, cancer,
diabetes, rheumatoid
arthritis, osteoarthritis
Not significant Significant mean utility
loss on all measures;
4% (EQ-5D), 3.8% (SF-
6D), and 5.0% (EQ
VAS)
Not reported
BMI, body mass index; HUI-III, Health Utilities Index Mark 3; MAU, multiattribute utility.
* Where raw results and results controlling for potential confounders are presented, the latter are included in table.
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754 V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 7 5 2 – 7 5 8this is the first study to report the relationship between over-
weight/obesity and utility in a general adolescent population. The
results will inform a CEA of the Australian arm of the OPIC Project.
These utility weights can also be adopted within other future
CUAs of obesity interventions.
Methods
Sample
The Pacific OPIC Project was an obesity prevention project tar-
geting secondary school–age adolescents. The Australian arm of
the study was located in the Barwon-South West region in the
state of Victoria, Australia. The intervention site was located
over five secondary schools in the East Geelong/Bellarine re-
gion. The comparison group was a stratified, random selection
of eight secondary schools across the rest of the Barwon-South
West region. Participants were recruited for the study from
years 7 to 10 (typically age range 12–15 years) from each of the
schools. The sample for analysis comprised adolescents from
all 13 schools. Anthropometry, QoL, and sociodemographic data
were collected by a research team from Deakin University in
2005 to 2006 from adolescents who provided both self and pa-
rental written consent.
Weight status classification
Adolescent’s height and weight were measured by trained field
workers. Adolescents removed bulky clothing before measurement.
Height was measured to the nearest 0.1 cm using a portable stadiom-
eter (Surgical and Medical PE87, Novel Figure Finder, Novel Products
Inc., Rockton, IL). Weight was measured to the nearest 100 g using a
TANITA Body Composition Analyzer (Model BC 418, Wedderburn,
Australia). Body mass index (BMI) was calculated as weight (in kilo-
grams) divided by the square of height (in meters). Adolescents were
Table 2 – Characteristics of the study population.
Thin Healt
weig
Sex
Boys 8 (0.5) 1107 (68
Girls 8 (0.6) 853 (67
Age in years
11 0 (–) 6 (54
12 3 (0.8) 237 (61
13 5 (0.7) 452 (64
14 3 (0.5) 439 (68
15 5 (0.8) 419 (70
16 0 (–) 298 (73
17 0 (–) 106 (73
18 0 (–) 3 (10
Age group
15 11 (0.6) 1134 (64
15 5 (0.4) 826 (72
SES quartile (most-least disadvantaged)
25th 3 (0.4) 447 (62
25th–50th 3 (0.7) 320 (69
50th-75th 8 (0.7) 773 (69
75th 2 (0.3) 398 (69
Total 16 (0.0) 1960 (0.
WHO, World Health Organization.
* P values indicate significant differences in distribution of weight statusclassified into four weight status categories: thin, healthy weight,
overweight, and obese according to the World Health Organization
(WHO) growth reference standards for school-age children and ado-
lescents [15]. In a subsequent analysis, adolescents were also classi-
fied into the same categories according to the International Obesity
Task Force (IOTF) BMI cut points for children [16]. Standardized BMI
-scores were calculated by subtracting the median BMI for the WHO
eference population from each observed value and dividing by the
D for the same WHO reference population (a BMI z-score of 0 is
quivalent to the median WHO reference population BMI).
Measurement of utility
The Assessment of Quality of Life 6-Dimension (AQoL-6D) was used
to measure utility and was completed by students using hand-held
computers in the classroom. The AQoL-6D questionnaire comprises
20 items across 6 dimensions: physical ability, social and family re-
lationships, mental health, coping, pain, and vision, hearing, and
communication [17]. Weighted item scores were combined into di-
mensions using the multiplicative function recommended by Deci-
sion Analytic Theory [18]. Weighted dimensions were similarly com-
bined into a single multiplicative score. The initial AQoL was
validated against four other utility instruments [19] and the AQoL-6D
against independently derived time trade-off (TTO) scores [20]. As
part of the OPIC project AQoL-6D multiplicative scores were recali-
brated for Australian adolescents with utility scores derived using
the TTO technique, which asked the adolescents to indicate the time
in best health that they would be willing sacrifice to avoid being in a
series of health state scenarios described to them. Detailed recalibra-
tion methods and results are described in Moodie et al. [21].
Socioeconomic quartile
The Socioeconomic Index for Areas published by the Australian
Bureau of Statistics [22] was used as an indicator of relative socio-
economic status (SES) advantage/disadvantage. The index is
. (%) by WHO weight status categories
Overweight Obese Total P
value*
348 (21.4) 162 (10.0) 1625 (100.0) 0.458
294 (23.2) 110 (8.7) 1265 (100.0)
2 (18.2) 3 (27.3) 11 (100.0) 0.003
99 (25.6) 48 (12.4) 387 (100.0)
159 (22.6) 89 (12.6) 705 (100.0)
148 (23.0) 53 (8.2) 643 (100.0)
119 (20.1) 48 (8.1) 591 (100.0)
85 (20.9) 23 (5.7) 406 (100.0)
30 (20.8) 8 (5.6) 144 (100.0)
0 (–) 0 (–) 3 (100.0)
408 (23.4) 193 (11.1) 1746 (100.0) 0.001
234 (20.5) 79 (6.9) 1144 (100.0)
192 (26.9) 73 (10.2) 715 (100.0) 0.027
92 (20.0) 46 (10.0) 461 (100.0)
221 (19.9) 106 (9.6) 1108 (100.0)
130 (22.7) 43 (7.5) 573 (100.0)
642 (0.2) 272 (0.1) 0 (100.0)No
hy
ht
.1)
.4)
.5)
.2)
.1)
.3)
.9)
.4)
.6)
0.0)
.9)
.2)
.5)
.4)
.8)
.5)
7)categories across demographic variables.
755V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 7 5 2 – 7 5 8based on data collected from the 2001 Australian Census of Popu-
lation and Housing and incorporates variables such as income,
education, occupation, living conditions, access to services, and
wealth. The index is based on geographic postal area, and a higher
score on the index indicates that an area has a relatively high
proportion of people with high incomes or a skilled work force
(national mean 1000, SD 100). Scores were assigned based on ad-
olescent’s home postal code and categorized into SES quartiles
based on the population distribution in the state of Victoria.
Analysis
Summary statistics were used to describe the characteristics of
the sample including the prevalence of weight status catego-
Table 3 – Adjusted mean differences in utility scores by we
WHO cla
Coefficient
All adolescents
Weight status
Healthy weight Ref
Overweight 0.018
Obese 0.059
Age
15 years Ref
15 years 0.014
SES (most-least disadvantaged)
25th Ref
25th–50th 0.017
50th–75th 0.020
75th 0.017
Gender
Boys Ref
Girls 0.035
Boys
Weight status
Healthy weight Ref
Overweight 0.000
Obese 0.041
Age category
15 years Ref
15 years 0.011
SES (most-least disadvantaged)
25th Ref
25th–50th 0.008
50th–75th 0.011
75th 0.005
Girls
Weight status
Healthy weight Ref
Overweight 0.039
Obese 0.084
Age
15 years Ref
15 years 0.016
SES (most-least disadvantaged)
25th Ref
25th–50th 0.029
50th–75th 0.030
75th 0.033
IOTF, International Obesity Task Force; WHO, World Health Organizat
* This column shows the 2-tailed p-values used in testing the null hypothries. The thin category was excluded from all subsequent anal-
ysis. Mean utility scores were calculated for each weight status
category. Multivariate linear regression analyses were under-
taken for the whole population and subpopulations of boys and
girls to estimate the mean differences in utility scores between
1) overweight and healthy weight and 2) obese and healthy
weight adolescents while controlling for demographic and SES
variables. Mean AQoL utility scores were calculated for each BMI
z-score SD category to confirm a linear relationship. A multivar-
iate linear regression analysis was undertaken to estimate the
relationship between utility and BMI z-scores while controlling
for the same aforementioned variables. Mean differences be-
tween healthy weight and overweight/obese adolescents were
status, age, SES, and sex.
ation IOTF classification
P  t* Coefficient P  t*
Ref Ref Ref
0.035 0.023 0.007
0.001 0.058 0.000
Ref Ref Ref
0.040 0.012 0.079
Ref Ref Ref
0.116 0.017 0.115
0.024 0.019 0.028
0.108 0.017 0.108
Ref Ref Ref
0.001 0.035 0.000
Ref Ref Ref
0.248 0.013 0.248
0.022 0.043 0.022
Ref Ref Ref
0.274 0.010 0.274
Ref Ref Ref
0.604 0.008 0.604
0.408 0.010 0.408
0.749 0.004 0.749
Ref Ref Ref
0.003 0.035 0.009
0.001 0.077 0.001
Ref Ref Ref
0.139 0.013 0.225
Ref Ref Ref
0.084 0.030 0.078
0.028 0.031 0.025
0.046 0.034 0.041
 t, Ref, reference population for each variable; SES, socioeconomic.ight
ssific
ion; P
esis that the coefficient (parameter) is 0.
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756 V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 7 5 2 – 7 5 8calculated for each utility dimension score. Analysis was under-
taken using STATA version 9 (StataCorp, College Station, TX)
and a statistical significance value of 0.05.
Results
Participant characteristics
Approximately half of all students enrolled in the sample
schools participated in OPIC data collection. Of 3040 adoles-
cents for whom data were collected, 150 were excluded due to
incomplete information on weight status or utility, leaving a
sample of 2890 for analysis (Table 2). The mean age was 14.6
years (SD 1.4), and the majority of the sample were boys (56.2%).
The proportions in the WHO (IOTF) weight status categories
were 0.6% (2.9%) thin, 67.8% (70.7%) healthy weight, 22.2%
(20.2%) overweight, and 9.4% (6.3%) obese. No sex distribution
differences between healthy weight and overweight/obese ad-
olescents were observed across weight categories (P  0.458).
The proportion of overweight/obese adolescents decreased
with age in years (P  0.003). The proportion of healthy weight
individuals was the lowest in the most disadvantaged SES quar-
tile and vice versa.
Weight status categories and utility
Utility scores were inversely associated with BMI; mean scores for
healthy weight, overweight, and obese adolescents were 0.860,
0.842, and 0.805, respectively. After adjusting for age, sex, and SES
status, the overweight and obese groups reported mean utility
differences of0.018 (95% confidence interval [CI]0.034 to 0.001)
nd 0.059 (95% CI 0.083 to 0.035), respectively, relative to the
ealthy weight group. Obesity had the strongest association with
tility of all variables in the regression model. Significant utility
ifferences were also observed between age groups (P  0.040)
(older adolescents reported lower scores) and sex (P  0.001) (girls
reported lower scores).
Relative to healthy weight peers, overweight girls reported a
significant0.039 (95% CI0.065 to 0.014) difference in mean util-
ity, whereas overweight boys did not report a significant utility
difference. Both obese girls and boys reported significant utility
differences, however the magnitude of the difference was double
for girls (0.084, 95% CI 0.122 to 0.046) relative to boys (0.041,
95% CI 0.071 to 0.011) (Table 3).
The greatest utility difference for obese adolescents relative to
their healthy weight peers was in the coping dimension (Fig. 1). All
results were similar when the IOTF weight status classifications
were adopted.
Fig. 1 – Mean difference in utility scores relative to healthy
weight, by the Assessment of Quality of Life (AQoL)
dimension.BMI z-scores and utility
The mean utility scores by BMI z-score SDs are illustrated in Figure 2.
tility scores were lower with each higher BMI z-score category.
egression analysis indicated that, if all other variables in the
odel were held constant, each BMI z-score SD was associated
ith a 0.025 utility reduction.
Discussion
This study found that higher BMI weight status categories were
associated with poorer utility in adolescents and that this relation-
ship was strongest in girls. The key strengths of this study were
the use of measured height and weight for the calculation of BMI,
the adoption of WHO BMI cutoff points for adolescents to assign
weights status categories, and the use of a validated utility con-
struct (AQoL-6D), which was completed by adolescents.
Our study found that overweight and obese adolescents experi-
ence mean utility differences of 0.018 and 0.059, respectively. If
we assume that the difference in QoL is attributable to overweight
and obesity (rather than vice versa), then these results indicate that
overweight and obese Australian adolescents would be willing to
forgo 1.8% and 5.9%, respectively, of a life in best health to avoid the
reduction in QoL associated with excess weight. Because the mean
utility score for healthy weight adolescent is 0.860, this indicates will-
ingness for overweight and obese adolescents to sacrifice 2.1% (0.018/
0.860) and 6.9% (0.059/0.860), respectively, of their life in exchange for
the improved QoL associated with healthy weight (these figures were
calculated as mean utility loss for overweight/obese/mean utility
score for healthy weight). These magnitudes are similar to those re-
ported by Sullivan and Ghushchyan [23] for asthma (2.1%) and de-
pression (6.3%), respectively.
Our study also found that each higher BMI z-score SD is asso-
ciated with a mean 0.025 utility difference. Again, based on the
assumption that excess weight leads to a reduction in utility, for a
girl aged 14.5 years and 162 cm tall (the mean for girls in our
sample), our results predict that moving from a healthy median
weight to the minimum BMI threshold for obesity (52.2–72.7 kg) is
associated with a willingness to sacrifice 4.6 years to live the re-
mainder of her life at a healthy weight (assumes life expectancy of
82.4 years). This is equivalent to a willingness to sacrifice approx-
Fig. 2 – Mean utility scores by body mass index (BMI)
z-score categories. WHO, World Health Organization.imately 2.7 months per kilogram gained. Importantly, this exam-
757V A L U E I N H E A L T H 1 4 ( 2 0 1 1 ) 7 5 2 – 7 5 8ple assumes constant BMI and utility losses for the lifetime and
excludes the impacts of future obesity-related morbidity.
This study assessed baseline data for adolescents participating in
the Australian arm of the OPIC Project. The sample overrepresented
several groups relative to averages from the state of Victoria: 1) ado-
lescents who lived in higher SES areas; 2) boys, and 3) adolescents
from regional areas and centers. Furthermore, the participation rate
in OPIC baseline data collection as a proportion of all students en-
rolled in the sample schools was approximately 50%. Therefore, the
transferability of results to the general population of overweight and
obese adolescents in Australia is uncertain.
This research presents results from a single time point and
therefore causal directions in the relationship between excess
weight and QoL cannot be determined. Whether poorer QoL
causes overweight/obesity or overweight/obesity causes poorer
QOL, each causes the other (i.e., bidirectional) or both are caused
by a third independent factor is the topic of debate.
Our study did not collect data on obesity-related morbidities.
The two previous adult studies that adopted this approach [9,11]
found that the mean utility difference between healthy weight
and obese adults approximately halved after controlling for co-
morbidities. Such adjustments are unlikely to influence results for
pediatric populations because most obesity-related morbidity
does not manifest until adulthood [24]. Furthermore, obesity pre-
vention or alleviation will affect both obesity and obesity-induced
morbidity. Therefore, it is arguable that if the morbidity is attrib-
utable to obesity, then utility weights that capture both obesity
and its consequent morbidity are more appropriate for use in eco-
nomic evaluation. It is, however, possible that overweight/obesity
is caused by pediatric diseases and syndromes in a small propor-
tion of participants, and therefore utility score differences attrib-
utable to weight may be overestimated in these adolescents. Our
study also did not control for stage of puberty within the analysis
because no relevant data were collected.
The measurement of utility is imperfect, and the results cited
here should not be overinterpreted. QALYs are based on stated
preferences and the calculations presented here assume a contin-
uation of the loss of utility through time. Nevertheless, there is no
superior methodology for the inclusion of QoL, and this is the
accepted approach in economic evaluation studies generally and
has been endorsed by national regulatory authorities. This study
uses a recently developed instrument designed specifically for
health states close to full health.
Longitudinal studies for utility do not exist that demonstrate how
the utility of the overweight and obese changes over time. On the one
hand, adaptation is possible. Offsetting this, however, obesity is in-
creasingly likely to result in other chronic problems, which may in-
crease the utility reductions over time. On balance, therefore, the
assumption of a constant loss of utility is likely to be conservative.
The mean utility reductions associated with overweight and
obesity estimated by our study are greater than the comparable
results reported for adults in Table 1. This may suggest a stronger
negative association between overweight/obesity and utility for
adolescents. Alternatively, the results may indicate the greater
sensitivity of the AQoL-6D compared to the utility instruments
used in previous studies. This is likely because the AQoL-6D was
developed specifically to increase measurement sensitivity in
health states close to normal health [20]. Studies exploring the
relationship between overweight/obesity and utility dimensions
for adults [9–12] consistently report the greatest reductions in pain
and mobility. In contrast, our study found the greatest utility re-
duction to be in the coping dimension followed by the same di-
mensions as adults. This may again be attributed to instrument
sensitivity because the AQoL-6D was the first MAU instrument to
introduce a coping dimension. The two adult studies that strati-
fied their analysis by sex [9,11] reported a greater utility reduction
for obese females. Our study found the same trend.Conclusion
This is the first study to report utility weights for an overweight
and obese adolescent population. It demonstrates that these con-
ditions are associated with a significant reduction in QoL for ado-
lescents and a quantitatively large reduction in utility. Our results
therefore permit the economic evaluation of an adolescent obesity
prevention and treatment program, which may be compared to
the results of economic evaluations of other health-related pro-
grams. The magnitude of the lost utility due to obesity also indi-
cates the magnitude of the likely effect of the unfolding obesity
epidemic and therefore the need for, and potential benefits from,
interventions to mitigate this problem.
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